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酶（AChE）抑制活性的初步研究。对筛选出具有较强 AChE 抑制活性的#229 真
菌和抗菌活性的 C-3-5-9 真菌的代谢产物进行了初步的研究。 
我们对 188 株真菌粗提物的杀小杆线虫活性进行测试，结果表明，对小杆线
虫有一定的毒杀作用。在 0.5mg/mL 的浓度下，毒力级别达到 A 级的菌株数占
1.60%；而致 50%以上死亡率菌株数占 43.1%。经复筛，#164 真菌粗提物具有较
强的杀小杆线虫活性，0.5mg/mL 浓度下处理 24h，小杆线虫死亡率为 96.67%。 
对 188 株真菌粗提物的杀卤虫活性进行研究，其中#122 真菌粗提物的活性
较强，在 0.5mg/mL 浓度下，处理 2h 后卤虫死亡率就达到了 100%。另外，#13、
#45、#83、#123、#305 等 6 株真菌粗提物对卤虫具有较强的毒杀作用。在 0.5mg/mL
浓度下，被测试卤虫 24h 死亡率均在 85%以上。 
进一步考察上述 6 株真菌粗提物浓度梯度与杀卤虫活性关系。结果表明，
#305 真菌粗提物杀卤虫活性最强，在 100μg/mL 的浓度下，处理 24h，卤虫死亡
率高达 90%，其 LC50 仅为 75μg/mL。 
从 188 个粗提物中筛选到#229 真菌和#170 真菌粗提物具有较强的 AChE 抑
制活性，IC50 分别是 30μg/mL 和 25μg/mL。进一步实验结果表明，#229 真菌和
#170 真菌很可能是同一个菌种，因为它们代谢产物的 TLC 结果完全相同。 
对具有 AChE 抑制活性的#229 真菌的代谢产物进行活性跟踪分离，从中分
离出具有高效 AChE 抑制活性的化合物 territrem B，即土震素 B。另外，从该真
菌的代谢产物分离到了具有抗真菌活性的聚酮类化合物 palitantin，该化合物对白
色假丝酵母(Candida albicans)的 MIC 值为 62.5µg/mL。 
对初筛具有抗菌和杀卤虫活性的 C-3-5-9 真菌的代谢产物进行分离。从中分
离到了具有较强肿瘤细胞毒活性的化合物 gliotoxin 和 acetylgliotoxin。      
Acetylgliotoxin 对 MG-63 细胞株的 IC50 小于 0.75µg/mL，对 B 淋巴瘤 Raji
细胞的 IC50 介于 1µg/mL 和 2µg/mL 之间，2µg/mL 时，对肝癌细胞 HEPG 的抑
制率达 95%，表现出较强体外细胞毒活性。此外，对白色假丝酵母的 MIC 小于















Gliotoxin 对 MG-63 细胞株的 IC50 小于 3.125µg/mL，对 B 淋巴瘤 Raji 细胞























This thesis covers preliminary study on the anti-Rhabditis sp., anti-brine shrimps 
and AChE inhibitory activity of 188 marine-derived fungi. Furthermore, we studied 
the metabolites of two marine-derived fungi, #229 and C-3-5-9.  
We tested the anti-Rhabditis sp. for crude extracts of 188 fungi. The result is 
metabolites of marine-derived fungi are toxic against Rhabditis sp.. At the 
concentration of 0.5mg/mL, the virulence of grade A accounts for 1.60% of the total 
strains. The strains which lead to up 50% mortality account for 43.1%. By second 
screening, the crude extract of #164 is most active against Rhabditis sp.. At the 
concentration of 0.5mg/mL, the mortality is up to 96.67% after treating for 24h. 
We tested the anti-brine shrimps for crude extracts of 188 fungi. The crude 
extract of #122 is most active. At the concentration of 0.5mg/mL, the mortality is 
100% after treating for 2h. Furthermore, the crude extracts of #13、#45、#83、#123、
#305 are toxic against brine shrimps. At the concentration of 0.5mg/mL, the 
mortalities are all above 85% after treating for 24h. 
We studied the relationship between concentrations of crude extracts and 
anti-brine shrimps for the above 6 fungi. The crude extract of #305 is most active 
against brine shrimps. At the concentration of 0.1mg/mL, the mortality is 90% after 
treating for 24h. Its LC50 is only 75μg/mL. 
Among the 188 crude extracts, the crude extracts of #229 and #170 are most 
active against AChE. Their IC50s are respectively 30μg/mL and 25μg/mL. But further 
study showed the two fungi are possibly the same strain. The TLC result of the crude 
extracts from the two fungi is the same. 
We studied the metabolites of #229 fungus under the guidance of bioactive 
direction. We isolated an active AChE inhibitor, territrem B. Furthermore, we also 
isolated an antifungal compound, palitantin with its MIC value against Candida 
albicans 62.5µg/mL. 
The crude extract of C-3-5-9 fungus exhibited antifungal, antibacterial and 














acetylgliotoxin from the metabolites. 
Acetylgliotoxin displayed significant cytotoxicity against MG-63 cell line with 
an IC50 of less than 0.75µg/mL. At the concentration of 2µg/mL, its inhibitory rate 
against Raji cells is 60.2%. Its inhibitory rate against HEPG cells is 95% at the 
concentration of 2µg/mL. Furthermore, its MICs are less than 19µg/mL and 39µg/mL 
against Candida albicans and Aspergillus niger, respectively. This compound also 
showed antibacterial activity. 
Gliotoxin exhibited significant cytotoxicity against MG-63 with an IC50 of less 
than 3.125µg/mL. The IC50 of gliotoxin against Raji cell line is less than 10µg/mL. Its 
inhibitory rate against HEPG cells is 95% at the concentration of 2µg/mL. This 
compound also showed antibacterial activity. 
We also isolated a novel cyclodipeptide Phe-2-hydroxymethyl-Ala from the 
metabolites of C-3-5-9. But it did not show any cytotoxicity against HEPG and KB 
cell lines. 
Furthermore, we isolated several known compounds from the metabolites. They 
include mannitol, oxide nitrogen wikepedia, ergosterol peroxide, methyl linoleate and 
cerebrosides. 
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Fig.1: The Prevalence of AD Increases with Advancing Age 
目前，针对阿尔茨海默氏症的治疗主要方法有：提高大脑皮层中乙酰胆碱的
浓度，通过对AChE抑制来实现；阻断Aβ淀粉样蛋白的形成过程，将催化淀粉样




























图 2：AChE 抑制剂的作用位点[6] 
Fig.2: Action Site of AChE Inhibitors 
近年来的研究表明，AChE 除了具有催化活性外，还参与一些非催化作用[7]。
如，参与 Aβ 样蛋白富集前一些复杂的过程。一些证据表明，该酶通过加快 Aβ
样蛋白的沉积，在阿尔茨海默氏症斑的形成过程发挥重要作用[8]。同时，AChE
















抑制剂分子能够与该酶的 PAS 专一性地作用，或者同时与 AChE 催化活性位点
和 AChE 外围的结合位点相互作用（双重抑制），以上的两种作用都能够阻止
AChE 在 Aβ 样蛋白富集之前的作用[7]。因此，能够与 AChE 外围和 AChE 活性
中心双重结合的抑制剂，很可能意味着一种新的治疗途径，至少在原理上，双重
抑制剂能够提高阿尔茨海默氏症患者的认知能力和避免 Aβ样蛋白的富集。针对
AChE 外围和活性中心的双重作用抑制剂已有报道。但是，它们对 Aβ 样蛋白富
集前的作用并没有确定的实验证据。 




























































































































(11) (IC50=1.61µmol/L) 、 Oxoassoanine(12) (IC50=47.2µmol/L) 、 Assoanine(13) 
(IC50=3.87µmol/L)[13]。 
 8     R1=OH    R2=H    R3=Me     R4=H     R5=H
 9     R1=OH    R2=H    R3=Me     R4=Me   R5=H
10    R1=OH    R2=H    R3=Me     R4=Me   R5=OH
11    R1=H       R2=OH R3=H        R4=Me   R5=H
12    R1+R2=O










































了15 个甾族类生物碱（15~29），这些生物碱性对AChE 和BuChE 都有一定的抑

















15    R1=OH        R2=HN－惕各酰                                       R3=OAc         R4=N(CH3)2
16    R1=αOH      R2=HN－惕各酰                                       R3=H              R4=N(CH3)2
17    R1=OH        R2=HN－苯甲酰                                       R3=H              R4=N(CH3)2    
18    R1=H           R2=NCH3COCH= CCH3CH(CH3)2          R3=H              R4=N(CH3)2  
19    R1=H           R2=NCH3COCH= CCH3CH(CH3)2          R3=H              R4=N(CH3)2 
20    R1=OH        R2=HN－苯甲酰                                       R3=OAc         R4=N(CH3)2    
21    R1=OH        R2=HN－惕各酰                                       R3=OAc         R4=N(CH3)2   
22    R1=H           R2=NHAc                                                 R3=H             R4=N(CH3)2  
23    R1=H           R2=NHCH3                                               R3=H             R4=NHCH3Ac
24    R1=H           R2=CH3N-肉桂酰                                     R3=H              R4=N(CH3)2 
25    R1=H           R2=NCH3COCH= CCH3CH(CH3)2          R3=H              R4=N(CH3)2 
26    R1=H           R2=HN-异戊烯酰                                     R3=OAc         R4=N(CH3)2
27    R1=H           R2=HN-异戊烯酰                                     R3=-C=O        R4=N(CH3)2
28    R1=H           R2=HN-惕各酰                                         R3=-C=O        R4=N(CH3)2
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